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(Fourth Semester)
PHYSICS

Atomic and Molecular Physics

3. State and explain the Pauli Exclusion Principle. Time : 3 Hours] [Maximum Marks : 70

Discuss its significance in determining the Before answering the question-paper, candidates must

electronic configuration of atoms. Further, ensure that they have been supplied with correct and

describe the spectra of two-electron atoms, complete question-paper. No complaint, in this regard

highlighting the role of electron spin, singlet will be entertained after the examination.

and triplet states, and the effect of electron-

. . . Note : Attempt Five questions in all, selecting one
electron interaction on spectral lines. 14
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question from each Unit. Q. No. 1 is
compulsory. All questions carry equal marks.
Use of Scientific (Non-programmable)

calculator 1s allowed.
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Compulsory Question ( 3T&m& wgT)

(1)

(i)

What 1s meant by spin-orbit interaction ?
Explain its significance in atomic
spectra.
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Write a short note on line broadening in
spectroscopy.
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(1) Differentiate between asymmetric top and
spherical top molecules with suitable

examples.
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(iv) Explain the Morse potential curve and

discuss 1its significance in molecular

vibrations.
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Unit I (Z&TE 1)

2. Explain the quantum mechanical treatment of

the hydrogen atom and describe the emergence
of the four quantum numbers. [llustrate how
these quantum numbers define the complete
state of an electron. Also, discuss the hydrogen
atomic spectra and explain the different spectral

series with suitable representation. 14
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Unit 11 (T2 11)

4. Explain the theory of normal and anomalous
Zeeman effects and compare their spectral
splitting patterns with appropriate energy level

diagrams. 14
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5. Explain the hyperfine structure in
atomic spectra and discuss the interaction
between nuclear spin and electronic angular

momentum. 14

(3M26-089) Z-55722(TR) 5 P.T.O.



W] Wl W oSAfagsw HW&E & =
HifT o AR fo it soeRifes vl
AT & W= Adfem W o==t wifNw |

Unit III (3T 1)

Discuss rotational spectra in detail and explain
the significance of rotational quantum number

and moment of inertia. 14
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Discuss the rigid rotator model of a diatomic
molecule and derive the expression for its
rotational energy levels. 14
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Unit IV (3&TE 1V)

8. Discuss the vibrating rotator model of a

diatomic molecule and explain its rotational-
vibrational spectra. 14
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Explain the wvibrational spectra of diatomic
molecules and discuss the significance of
anharmonicity in molecular spectra. 14
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